Introduction {#sec1-1}
============

Papillary cystadenoma of the salivary glands is an uncommon benign neoplasm,\[[@ref1]\] which usually occurs in the minor salivary glands,\[[@ref2][@ref3][@ref4]\] and very rarely in the major salivary glands. Extensive oncocytic change may be seen, and these lesions are classified as oncocytic variants. We report three cases of oncocytic papillary cystadenoma (OPC) arising in the major salivary glands.

Case Reports {#sec1-2}
============

Case 1 {#sec2-1}
------

Case 1 was a 38-year-old man who had had a mass on the right neck for 1-month. Palpation revealed a 3-cm firm mass in the right parotid gland region. Fine needle aspiration (FNA) was performed, and the cytologic smear showed irregular sheets and papillary clusters of epithelial cells \[[Figure 1a](#F1){ref-type="fig"}\], with rich granular cytoplasm, bland-appearing nuclei, and conspicuous nucleoli \[[Figure 1b](#F1){ref-type="fig"}\]. A Warthin tumor was suspected based on these findings. Computed tomography (CT) revealed a cystic mass with a slight enhancement in the right parotid gland, and the patient underwent right superficial parotidectomy. Gross examination showed a well-defined 2.5-cm unilocular cystic mass with multiple papillary projections. Microscopically, the epithelial lining comprised cuboidal to low-columnar cells \[[Figure 1c](#F1){ref-type="fig"}\], with abundant granular, eosinophilic cytoplasm, and vesicular nuclei with prominent nucleoli \[[Figure 1d](#F1){ref-type="fig"}\].

![(a) Cytologic smear revealing many oncocytic cells in papillary c d clusters (Pap, ×100), (b) with abundant, granular cytoplasm and prominent nucleoli (Pap, ×400), (c) histological analysis revealed a multilocular cystic tumor filled with papillary projections (H and E, ×40), (d) the papillae were lined by oncocytic cells with eosinophilic, granular cytoplasm), (H and E, ×200)](JCytol-31-221-g001){#F1}

Case 2 {#sec2-2}
------

Case 2 was an 84-year-old man who had had a slow-growing mass on the left neck for 1-year. Palpation revealed a firm, tender mass in the left parotid gland area, 4 cm in size. FNA was performed, and the cytologic smear revealed a few scattered foamy macrophages and some inspissated proteinaceous material without epithelial cells, suggesting a cystic neoplasm \[[Figure 2a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"}\]. A CT scan revealed a 3.1 cm × 2.7 cm septated cystic mass in the superficial lobe of the left parotid gland. The patient underwent left superficial parotidectomy, revealing a multilocular cystic tumor with papillary projections. Microscopically, the tumor appeared as a well-defined cystic mass, with multiple papillary fronds lined by tall columnar cells \[[Figure 2c](#F2){ref-type="fig"}\]. The cells had rich granular, eosinophilic cytoplasm, and bland-appearing nuclei with conspicuous nucleoli \[[Figure 2d](#F2){ref-type="fig"}\].

![(a and b) Cytology revealed inspissated proteinaceous material without epithelial cells (a: Pap, ×100; b: Pap, ×400), and (c) histology revealed a cystic mass with papillary projections in the lumen (H and E stain, ×40); (d) the tumor cells were columnar with rich eosinophilic granular cytoplasm (H and E stain, ×200)](JCytol-31-221-g002){#F2}

Case 3 {#sec2-3}
------

Case 3 was a 57-year-old man who presented with a swelling on the right upper neck, which had slowly increased in size over 1-year. On palpation, a slightly tender 2-cm mass was found below the right submandibular angle. FNA was performed, and the cytologic smear showed irregular fragments of epithelial cells \[[Figure 3a](#F3){ref-type="fig"}\]. The cells had moderate amounts of cytoplasm and bland-looking nuclei with inconspicuous nucleoli \[[Figure 3b](#F3){ref-type="fig"}\]. Cytologic examination suggested a benign epithelial tumor, and a CT scan revealed a 3-cm cystic mass containing an inner solid portion. The patient underwent right submandibular gland resection. A 2.4-cm well-circumscribed cystic mass filled with papillary projections was found in the resected submandibular gland. Microscopy revealed a unilocular cyst with multiple papillary fronds lined by columnar epithelial cells, which had abundant eosinophilic cytoplasm and prominent nucleoli \[[Figure 3c](#F3){ref-type="fig"} and [d](#F3){ref-type="fig"}\]. All three cases were diagnosed as OPC.

![(a) Cytologic smear revealed irregular fragments of epithelial cells (Pap, ×100), (b) the cells had moderate amount cytoplasm and inconspicuous nucleoli (Pap, ×400), (c) histology revealed a cystic mass filled with papillary fronds (H and E, ×40), (d) which were lined by columnar, oncocytic cells with prominent nucleoli (H and E, ×200)](JCytol-31-221-g003){#F3}

Discussion {#sec1-3}
==========

Cystadenoma of the salivary glands is a rare benign tumor, usually presenting as a slow-growing mass. The tumor usually arises in the minor salivary glands (0.9-2% of all minor salivary gland neoplasms) but is extremely rare in the major salivary gland. A review reported only three cases of the tumor arising in major salivary glands,\[[@ref2]\] and Tsurumi *et al*.\[[@ref5]\] found that all four reported cases of salivary gland cystadenoma, between 1985 and 2003, had arisen in the minor salivary glands.

Cystadenoma can be subdivided into mucinous and papillary types. The latter has well-defined unilocular or multilocular cysts, with intraluminal papillary projections.\[[@ref4][@ref6]\] The lining epithelial cells are cuboidal or columnar, and usually two layers in thickness. Oncocytic differentiation occurs in 1% of tumors and can be extensive.\[[@ref7]\]

Oncocytic papillary cystadenoma is often confused with Warthin tumor, because of its histologic similarity; papillary structures, oncocytic cells with rich eosinophilic cytoplasm, and prominent nucleoli. However, Warthin tumors can be distinguished by their lymphoid-rich stroma. OPC may also be misdiagnosed as intraductal papilloma as the latter often has cystically dilated ducts with papillary epithelial projections. However, the papillary cores of intraductal papilloma are more complex and prominent than OPC. Another differential diagnosis is oncocytoma, which is characterized by polyhedral oncocytic cells. Cystic change may be present in this tumor, but the papillary pattern, typical of OPC, is not a feature of oncocytoma.

Cytologic findings of OPC have rarely been reported. Zhang *et al*.\[[@ref8]\] reported diverse cytologic features of two cases of the tumor, one of which showed a cellular smear of oncocytic cells with prominent nucleoli and many histiocytes, and the other showed abundant necrotic debris, and large sheets of polygonal cells with vague papillary features and inconspicuous nucleoli. Gupta *et al*.\[[@ref9]\] described somewhat different cytologic findings from two FNAs taken from the same OPC, with either atypical squamous cells in a necrotic background, consistent with squamous cell carcinoma, or many vacuolated and signet ring cells in a mucoid background. No oncocytic cells or papillary features were seen in either aspirate. Nasuti *et al*.\[[@ref10]\] described a case of OPC in which the aspirate was insufficient for diagnosis because of paucicellular smear. Our cases also revealed varied cytologic features. The first and third case revealed a cellular smear. The first case showed distinct papillary clusters of oncocytic cells and the third case had irregular sheets of epithelial cells without identifiable oncocytic change. These contrast with the second case, in which only proteinous material without epithelial cells was found. It is assumed that the acellular or paucicellular smear of papillary cystadenoma is a result of the dilution of cystic fluid.

In summary, OPC is extremely rare in major salivary glands and tends to show varied cytologic features. Although cytologic diagnosis is challenging, the tumor should be included in the differential diagnosis when oncocytic cells or papillary features are present in cystic tumors of salivary glands.
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